Heat acclimation causes a linear decrease in sweat sodium ion concentration.
The purpose of this study was to determine the time course for the previously reported reduction in sweat sodium ion concentration during heat acclimation. Four healthy volunteers completed 7 consecutive days of heat acclimation which included 2h of treadmill walking in a 40°C and 40% relative humidity environment. A modified constant hyperthermia protocol was used as workloads were increased each day to maintain a constant core temperature over the 7 days of heat acclimation. Forearm sweat was collected 3 times during each 2h exercise bout on days 1, 3, 5, and 7 of heat acclimation. Forearm sweat rate and sweat sodium ion concentration were determined from each sample. The results showed that there was a significant (p < 0.05) downward shift in the mean sweat rate vs. sweat sodium ion concentration relationship on days 3, 5, and 7 of heat acclimation, as compared to the pre-heat acclimation (day 1) data. Thus, at any given sweat rate, heat acclimation resulted in a significantly lower sweat sodium ion concentration. The response was very rapid and occurred following only 2 consecutive days of heat exposure (i.e., day 3 vs. day 1 data). Furthermore, the calculated sweat sodium ion concentration, at a sweat rate of 1µl/cm2/min, decreased linearly (r = - 0.50, p < 0.05) during the 7 days of heat acclimation. Such results suggest that heat acclimation rapidly improves sodium ion reabsorption from the eccrine sweat gland duct as evidenced by significant reductions in the sweat sodium ion concentration.